INTRODUCTION
The development of new medicines is undertaken to improve the health and outcomes of patients. However, until recently, patient involvement in biopharmaceutical development has often been infrequent, episodic and restricted to the periphery apart from direct participation in clinical trials and postapproval activities such as disease education. But why is this? Biopharmaceutical innovation and development is complex and highly regulated with well-defined but proscriptive technical requirements for the conduct of clinical research. 1 2 As would be expected, much focus has been placed on ensuring patient safety, 2 appropriate measurement of clinical outcomes, 2 and more recently in establishing patient confidentiality. 3 All of these aspects created a regulatory-focused process, 2 orientated around healthcare providers, 4 efficacy and safety of products and submission of data. 2 Patient participation was always recognised but in a paternalistic way, with patients being instructed and not overburdened with information. 4 It is easy to understand therefore that a culture has historically existed where research has been conducted 'on', 'about' or 'for' patients. 5 Indeed, a clear disconnect has existed between the biopharmaceutical industry and the ultimate end user, the 'Patient', 6 with patient engagement often limited to clinical trial participation or education about a new drug and frequently using healthcare professionals as a proxy. 7 Therein lies a problem. Health outcomes are dependent on patient engagement, 8 but the full benefits of pharmacotherapy cannot be realised when, for example, ∼50% of patients do not take their medication as prescribed in the long term. 9 The causes of non-compliance are myriad and include patient factors (eg, forgetfulness, cost, inability to obtain medication), physician factors (eg, poor doctor-patient relationship, communication issues) and medication factors (eg, adverse events, complicated regimens). 10 Furthermore, drug products may be developed that patients do not want and will not use. 7 Clearly, development of medicines using a patient-centric approach provides an opportunity to more closely meet patient needs and therefore improve their lives in ways that patients and their families view as meaningful. In this respect, improving the lives of patients and their loved ones requires a deep understanding of their medical conditions, real-world experiences, needs and priorities. 8 Therefore, it is now essential that the biopharmaceutical industry partner with patients in the discovery, research, development, distribution and access to medicines to bring about outcomes that are meaningful to them. Working with patients fosters innovation and it will ensure that the objectives of patients are met early on in the biopharmaceutical development process by incorporating their views and needs, leading to more impactful patient outcomes. 8 Patients are the ultimate end users of medicines and it is they and their carers that should prioritise their needs and identify the outcomes that they desire. In this respect, patients should be given the opportunity to define their needs, 8 including the value of interventions, the benefit and risk trade-offs based on their values, their desired clinical outcomes, preferences and experiences.
This concept of 'patient centricity' 11 and the opportunity to include patient-centred activities in drug development has been a key topic of interest in the past few years, 6 12-18 with parallel advances made with key stakeholders including industry, regulators and healthcare professionals. [19] [20] [21] Patients are also demanding that drug development becomes more patient centric and that more patient-centric relationships are developed. 22 23 Indeed, this is a much discussed and written about topic, but as yet, a consistent definition of patient centricity as applied to drug development has not been published, and although definitions relating to other key stakeholders (eg, healthcare providers 24 ) have been developed, these are more specific to the delivery of healthcare by healthcare professionals and not necessarily transferable to the drug development process. Indeed, patients to date have not been asked to define how they want to engage in the scientific research and development for their medicines of the future. Research has also shown that patient centricity is a highly recognised term among life science executives in the biopharmaceutical industry, but a consistent definition is lacking. 25 Implementation of patient centricity within biopharmaceutical industry development programmes requires a consistent and coordinated approach, 20 with a common definition and associated principles to ensure medicines deliver the optimal experience and outcome for patients and their loved ones. In this respect, it is important to ensure that the guiding principles of patient centricity are defined by patients for patients so that these can be used within industry as a point of reference and promote stronger unified commitment to patient engagement. Here, we describe the process leading to a consensus definition of patient centricity and its important principles impacting the biopharmaceutical industry as relates to the biopharmaceutical industry and the drug development process.
METHODS Establishing values of importance to patients
As a first step in the process to define patient centricity and its important principles, AstraZeneca conducted an extensive multifaceted research project across key stakeholders to identify issues of importance to patients, healthcare providers and payers. Key questions to be answered through the various work streams were formulated by AstraZeneca and adapted where appropriate to elicit feedback from participants or to identify appropriate existing feedback from published (eg, Ernst and Young proprietary reports) and unpublished (AstraZeneca and Ernst and Young in-house data) sources (box 1). Participants were also given the opportunity to provide unsolicited feedback. Individual patients were identified, and together with patients recruited to an online forum (CreateHealth, see below), were invited to participate in accordance with appropriate ethical guidelines. Questionnaires were used to elicit feedback during telephone interviews with individual patients (n=14) including those affiliated to patient organisations, and with patients (n=200) through the online forum (CreateHealth proprietary crowd-sourcing healthcare platform) in the form of a virtual advisory board. Patients were recruited to the open (not gated) online forum using a Having gained a deeper understanding of patient needs and armed with key topics of interest from this early research, AstraZeneca conducted two identical workshops to create a definition of patient centricity and the healthcare values important to patients and caregivers (referred to as patients). A total of 22 patients or caregivers were identified either directly or through patient organisations and were invited to participate in these workshops in London, UK (n=10 from across Europe), and then in Gaithersburg, USA (n=12 from across North America). Participants had been affected by a variety of illnesses (including anxiety, asthma, Asperger's syndrome, cancer (various), Crohn's disease, depression, diabetes, organ transplantation, psychiatric disease, rare disease). Some of these conditions were deliberately outside the scope of the AstraZeneca drug development strategy, as the company wished to understand the views and behaviours of a cross-section of patients, unrestricted by therapy area. All patients provided consent to participate. They were split into two groups (at each site) and asked to define patient centricity and the healthcare values most important to them. Preliminary definitions defined at both advisory boards were assimilated by the US attendees into a final version that was subsequently circulated to attendees of both advisory boards for their critique/confirmation.
Validating the values of importance to patients
The principles of importance were then tested through the PatientsLikeMe online patient network, the majority of whose contributors are located in North America. Using an online survey, patients were asked to score each of the patient-centric principles ( previously defined) on a scale of 1 to 10, to select their top three principles and provide any additional qualitative feedback. Given the greater North American focus of the PatientsLikeMe exercise, the principles were also tested among patients recruited from five European countries (France, Germany, Italy, Spain, UK) through the Carenity online patient network. The same questionnaire (but translated for local use) and analysis approach was used. No participant selection procedure was employed for the online surveys.
RESULTS Establishing values of importance to patients
Patients reported that they can access a vast amount of conflicting health-related information, and that a critical part of being patient centric is to support access to easily understandable information through the channels they wish to use. Patients felt they need support to make the right decisions regarding their health, and offered that once patient needs are understood they are more open to positive influence. In this respect, the biopharmaceutical industry must rebuild trust and develop open long-term engaging relationships with patients. Access and affordability of medication and support is seen to be a key driver of patient engagement, and provision of a joined-up, system-wide approach to healthcare would provide an opportunity to improve patient experience. Patients also felt that they had to be a 'pain in the neck' to get the treatment they wanted and that the healthcare system should support patients to manage themselves. Payers and healthcare providers underscored that improvements in patients' health should be viewed holistically, and that improved relationships with other groups such as nurses, pharmacists and patient advocates are needed to meet patient needs more effectively.
In addition, open and transparent access to product information, educational materials and clinical trial data are needed. Lack of patient compliance with treatment plans and fragmented payment systems were also seen as problematic. Several key implications for the biopharmaceutical industry emerged. Efforts should be made to use communication channels of choice for the patient, and closer relationships should be developed to understand patient experiences, needs and preferences. The biopharmaceutical industry should also provide greater support for patients to achieve the best outcomes, taking a system-wide approach to patient access, including information and care. The industry and other healthcare providers should also help empower patients through the development and provision of self-management tools and services. The payer/provider perspective should also employ a more holistic approach to engaging patients, healthcare providers and payers, ensure transparency especially in relation to data, and work to improve systems and relationships in turn designed to improve health outcomes.
Defining patient centricity and the values of importance to patients
Definitions centred around four key areas defined as education and information, cocreation, access and transparency (table 1) .
Four variations of a definition were created by the workshop participants which were then combined by the North America attendees to create the most appropriate representative statement ( figure 1 ). This was circulated to all participants and received unanimous support. Patient centricity was thus defined as: 'Putting the patient first in an open and sustained engagement of the patient to respectfully and compassionately achieve the best experience and outcome for that person and their family'. This definition encompassed five clear themes of importance: (1) inclusiveness; (2) sharing goals that are patient and family-centred; (3) empowering patients to take control of their own health; (4) working in a way that shows respect, compassion and openness; and (5) working in partnership (figure 1). Key words in the definition were underscored by more detailed descriptions. Thus, 'open and sustained engagement' reflects the need to act transparently in all interactions with patients and to maintain consistent relationships rather than those that are driven solely by project needs. 'Respectfully' reflects the need to foster a mutual understanding between both parties and to understand sometimes diverse viewpoints. 'Compassionate' underscores the need to empathise with a person, their condition and the impact it has on their lives, but at the same time recognising the valuable contribution that patients contribute in terms of healthcare decisions. 'Best experience and outcome' engenders the concept of supporting the whole person (rather than just the condition) through therapeutic and non-therapeutic means and understanding that all outcomes are unique for an individual. This requires an appreciation of the impact that each individual outcome has on patient's families, friends and the wider community and the need to respect patient's definitions of a desired outcome.
Ten principles were identified of importance to patients and caregivers for biopharmaceutical companies that centred around the previously defined key areas of education and information, cocreation, access and transparency (box 2).
Validating the values of importance to patients and caregivers
A total of 479 patients with cancer (n=91), respiratory, inflammation or autoimmune disease (n=246) or cardiovascular or metabolic conditions (n=142) participated in the initial validation exercise through the PatientsLikeMe network; respondents were mainly from the USA (n=320 vs 159 non-US). Patients confirmed that all ten principles were important for a biopharmaceutical company to embody, although patient empowerment received the lowest scores. When participants listed their top three principles, the access principles were cited most frequently (54% of respondents), followed by education and information principles focused on unbiased information (42%) and informed decisions principles (38%). Of the principles not listed, a small proportion of patients (4%) raised the need to ensure open communication on adverse events and side effects. The principles were also tested in 703 patients with cancer (n=99), respiratory, inflammation or autoimmune disease (n=192) or cardiovascular or metabolic conditions (n=412) recruited from five European countries (France n=256; Germany n=99; Italy n=158; Spain n=71; UK n=119) through the Carenity patient network. As with the PatientsLikeMe exercise, European patients confirmed that all 10 principles were important for a biopharmaceutical company to embody, although again patient empowerment received the lowest scores. When participants selected their top three principles, provision of education and information were cited most frequently (39-40% of respondents) followed by education and access (39%). Of the principles not listed, most participant suggestions related to 'putting people first' (25%), followed by 'clear information on side effects' (16%) and then 'improve transparency/honesty' (14%). Of note, the need for clear information on side effects was a facet highlighted by the North American and the European groups.
DISCUSSION
Patient centricity is becoming a core element of medicine development and value-based healthcare management. Health outcomes are dependent on patient engagement and there is a clear need for the biopharmaceutical industry to partner with patients in the discovery, research, development, distribution and access to medicines to bring about better outcomes. Numerous patient engagement initiatives have started in the last few years, involving regulatory bodies, patient advocate groups, healthcare providers and payers, and the biopharmaceutical industry. Further, much dialogue and discussion has arisen around patient centricity but despite this process of 'cocreation' gaining momentum, there is still much to do. A consistent definition of patient centricity as applied to drug development has not been published, and although definitions relating to other key stakeholders (eg, healthcare providers 24 ) have been developed, these are not transferable to the drug development process. We need a consistent and coordinated approach within the biopharmaceutical industry.
Against this background, a consistent definition of patient centricity and its associated principles for the biopharmaceutical industry were cocreated by patients and industry representatives from AstraZeneca through an extensive consultation exercise. These principles are consistent with those identified by other groups. 26 Our call is for the biopharmaceutical companies to adopt this definition and the important principles which can then be used as a reference point for patient engagement throughout the product life cycle. By incorporating the definition and principles into the drug discovery and development process and beyond, we aspire to achieve measurable and positive improvements in patient outcomes. Indeed, AstraZeneca has already begun the process as described with incorporation of patient insight, cocreation of solutions for patients' needs and implementing methods for measuring the effectiveness of this approach. In this respect, AstraZeneca has embarked on a programme to ensure patient centricity is at the heart of medicine development and associated support/educational services. Overall, the patient-centric programme is designed to address patients' needs and to empower patients to connect patients with their providers, their community and other patients. It is intended to be sustainable and scalable, dynamic and to evolve as patient engagement continues. Ultimately, it is designed to have a measurable positive impact on patients' lives. Incorporating patient insight is an iterative process that can begin during early medicine development and continue throughout continuum of drug development. Patient insights can be used to inform disease area strategies, product development, clinical protocols, regulatory interactions and patient services.
We employed a comprehensive process to identify the principles of importance for patient engagement and to cocreate the definition of patient centricity. Although relatively small patient groups were engaged to refine these points, validation of the principles of importance was obtained from a larger cohort. The definition of patient centricity did not undergo Box 2 Principles of importance to patients and caregivers* ▸ The company helps make sure that the people who need medicines have access to them. ▸ The company communicates transparent and unbiased information on your disease, treatment options, and available resources with care and compassion. ▸ The company provides easy-to-understand and convenient information in plain language because they understand that 'words matter'. ▸ The company helps you gain affordable access to their medications. ▸ The company equips you to make informed choices about your healthcare and your treatment options. ▸ The company listens and responds to your feedback with respect and humility. ▸ The company partners with you to innovate and measure impact and outcomes that are important to you. ▸ The company provides access to support programmes and resources to help you improve quality of life. ▸ Everything the company does begins with an understanding of your needs and experiences. ▸ The company helps empower you to help other patients and their families. ▸ *Principles are not ranked by importance.
further validation but AstraZeneca implemented patient centricity programmes on the basis of this definition. The research was also conducted in Europe and the USA and therefore may not be transferable to other geographical regions or where there are different healthcare models.
A call to action is for the biopharmaceutical industry and patients to consider the definition of patient centricity and principles of commitments to patients outlined in this paper and develop an action plan for demonstrating how they are living up to the principles engendered therein. Adopting this type of patient charter that clearly defines patient centricity and the associated principles could help further embed patient-centred practice. By partnering with patients, for patients, this new paradigm is more likely to deliver medicines that enable patients and their loved ones to benefit from the best possible experiences and outcomes.
In summary, we have cocreated principles of importance for patient engagement and a definition of patient centricity which provide an opportunity for biopharmaceutical companies to adopt and use these facets as a reference point for patient engagement throughout the product life cycle.
